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SOME TRENDS IN HIGHER EDUCATION * 


THE student of the higher educational 
system can not help becoming impressed 
by certain very pronounced phenomena. 
These grow most obvious if the graphical 
method is used for the expression of tabu- 
lated data, and that method has therefore 
been relied upon here to visualize the 
movements under discussion. 

First among the phenomena, and bear- 
ing all the others in its train, is the re- 
markable growth and spread of interest 
in higher education, and the consequent 
tremendous increase in the number of 
those pursuing advanced studies and re- 
ceiving higher training. 

Chart No. 1 deals with the conditions 
in Germany as disclosed by a study of 
educational statistics compiled from official 
sources.” It is natural for us to look 
to Germany for significant educational 
movements and well-kept statistics. An 
examination of Curve B of the combined 

*The charts which form the basis of this paper 
are part of those which have been constructed by 
the writer for his use in studying certain move- 
ments bearing upon the problem of educational 
efficiency. Effort has been made to have the data 
as complete and accurate as the time at his dis- 
posal for this work would permit, although it is 
too much to hope that no minor errors or dis- 
crepancies have been overlooked. 

For data furnished, other than those available 
in official publications, he wishes to make especial 
acknowledgment to Presidents Schurman, Van 
Hise, Wheeler and Jordan and their respective 
secretaries. 

* Lexis’s “ Public Education in the German Em- 
pire”; Ascherson’s “Kalender der deutschen 
Universititen ” and “ Minerva.” 
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attendance at the twenty-two German uni- 
versities reveals at once the most striking 
fact developed in the course of this in- 
vestigation. It will be seen that prior to 
1870 (the year of the Franco-Prussian 
war) this attendance was fairly uniform 
(the yeast of the spirit of 1848-9 can, 
however, be seen to have been slightly 
working), keeping regular pace with the 
population and thereby betokening a cer- 
tain stable condition of the social order. 
Immediately after this date we find the 
eurve taking a sharp upward bend and an 
increase in attendance growing much more 
rapidly than the population. Nor does 
this increase show the slightest tendency 
to fall off. It is even more marked if we 
plat the combined attendance at all the 
German universities, polytechnic and pro- 
fessional colleges above gymnasial rank as 
in Curve A.’ 

At the beginning of the period of rapid 
development (1870) we find one student 
for every two thousand inhabitants, while 
in 1907 we find one student for every 
thousand inhabitants. This denotes twice 
as wide-spread a participation in the bene- 
fits of higher education—and, involving, 
as this must, higher personal efficiency, 
needs and aspirations, it is not too much 
to claim that we are well on the way 
toward an entirely new social order; that 
we are in the midst of an intellectual 
renaissance of profoundest import, of a 
movement which is one of the most signifi- 
cant in the history of the development and 
progress of the race. 

Were Germany alone in this movement 
so broad a statement would be unjustifi- 
able—but she does not stand alone, she: is 
simply preceding the other nations. 

Chart No. 2 deals with the statistics for 
the United States and is based upon data 


‘The disturbed political conditions of 1887-8 
show in the form of an offset in both curves; 
more marked in B. 
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eompiled from annual Reports of the 
Commissioner of Education. Curve B 
gives the combined attendance at all the 
colleges, universities, scientific, technical 
and professional schools, omitting pre- 
paratory departments. Up to the year 
1885 we see a condition of practical sta- 
bility, but beginning with that year the 
eurve takes an upward bend and continues 
with no sign of falling off. We see re- 
peated the same story told by the German 
curves but beginning fifteen years later. 
In 1885 we find one student for every 
seven hundred inhabitants, twenty years 
later, in 1905, one for every four hundred 
—or, if we include the Normal Scheol at- 
tendance as given by Curve A, one for 
every three hundred inhabitants. 

Even though the United States shows 
the same phenomenon, our broad state- 
ment might have to be qualified. But the 
following table (I.) shows that the move- 
ment is not confined to these two countries. 
Here we see that Russia is the only west- 
ern country of prominence which has not 
passed Germany’s figure of the year 1870, 
namely, one student for two thousand in- 
habitants. Perhaps the most striking fact 
displayed by this table is the way Great 
Britain has lagged in this vast movement 
of the democratization of the advantages 
of higher education—and, scarcely less 
significant, the strong leading position of 
the United States. 

To analyze the forces underlying this 
great wave of emancipation, fascinating 
as the study may be, is a task lying beyond 
our present powers. It remains a prob- 
lem for the future historian. We must 
content ourselves with noting the phe- 
nomenon and passing on to some of its 
effects. It is also to be noted in passing 


that going side by side with the great in- 
crease in numbers there has been a vast 
improvement in the standards of the edu- 
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TABLE I 
Country Population? | N of te Population per Student 

United States 84,000,000 | 210,333¢ 400 

| 279,270 (Inc. Normal Sch. ) [300] 
Switzerland 3,500,000 6005 530 
Germany 61,000,000 | 61,267 Matriculates* 1,000 

75,639 Incl. hearers [800] 
Sweden 5,300,000 1,060 
France 39,000,000 _ 32,000° 1,200 
Roumania 6,000,000 | 5, 000° 1,200 
Italy 33,000,000 24,000° 1,400 
Belgium 7,100,000 5,000° 1,400 
Holland 5,600,000 4,000° 1,400 
Austria-Hungary 47,000,000 30,000° 1,570 
Spain 19,000,000 12, 0005 1,600 
Great Britain 44,000, 000 25, 000° 1,750 
Russia j 147,000,000 | 23,000 6,400 


eational institutions as affecting both growth a remarkable broadening of cur- 
their entrance requirements and their own  riculum and quite a complete change of 
grade of work. Whether as cause or effect emphasis on what constitute the essential 
there has also accompanied this wonderful factors of higher training. 


TABLE II 


Ratios of Attendance of Various Courses at the German Universities, Technical 
and Professional Colleges 


Ratio. 
Faculty | 1890 | | 1830 | 1869 

Universities | | | | 
Theology 6,076 2,986 | 3,846 0.49 «1.29 
Law and Finance | 4,502 | 3,178 | 12,456 | O71 | 3.92 
Medicine amore Dentistry ) 2,355 3,140 6,142 | 1.33 1.96 
Philosophy (Incl.Philology, Mathe-| 2,937 | 4,853 19,494 | 1,65 4.03 

matics and Science) 

Polytechnica | | | 
Architecture and Civil Engineering* | 942° | 5,443 —~«§.75 
Mech. and Elec. Engineering*® 2418 | 5,161 | 21.50 
Chemical Technology | 213° | 1,431 | 6.70 
Special Branches | | 418° 1,577 | 3.77 

Professional Colleges | | 
Mining | 144 686 [835 Incl. hearers] 
Forestry | 306 309 [366 “ ” 1.01 
Agriculture $57. | 1,517 [1,698 4.25 
Veterinary Medicine 267 «1,120 [1,260 “ 4.20 
Commercial Universities | | 1,076 [3,098 | 


Unless otherwise stated, the numbers are for matriculated students only. The ratios are for 


matriculates. 
Population: 1869: 40,805,000; 1905, 60,314,000. Ratio: 1905/1869, 1.5. 


* Population from “‘ World’s Almanac—1908.” * Universities only. Figures taken from 
‘Includes both sexes in colleges, universities, ENcE, September 25, 1908, for 1907. 
technical and professional schools, exclusive of *Includes universities, technical and _profes- 
preparatory departments, 1905-6. sional schools above gymnasial rank, 1905-6. 


* Original data not segregated. 
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- It is of interest tu compare this vast and 
increasing throng of students to a power- 
ful stream which, refusing longer to be 
confined within narrow, artificial banks, 
has burst through and found its own nat- 
ural channels. What these have been can 
be seen from the foregoing table (II.), 
comparing the German student attendance 
in the various channels of work for the 
years 1869 and 1905. 

The following table (III.), comparing 
American and German attendance, also 
throws light upon this phase of our sub- 


ject. 
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is more nearly commensurate. Another 
item not indicated here is the much larger 
proportion of women students in the 
United States. However, this broad sub- 
ject of comparison can only be touched 
upon and left with the statement that 
American standards are rapidly improv- 
ing, more rapidly than they are aware who 
have not been giving attention to the sub- 
ject. 

In the light of these charts and figures 
is it too much to claim that they betoken 
a rapid breaking down of old forms of 
caste, class and privilege—a great social 


TABLE III 
Comparison of Attendance of Various Courses in Germany and the United States 1905-6 


United States Germany Ratio oS 
Population 83,935,000 60,314,000 1.39 
Theology 7,968 3,846 2.07 
Law 15,411 12,456 1.22 
Medicine 24,924 6,142 4.05 
ee Dent. and Pharmacy) 36,945 [ 6.01] 
hilosophy or 19,494 

Liberal Arts 94, 200° 4.83 
Arch. and Civ. Engineerin 10,200"° 5,443" 1.86 
Mech. and El. Engineerin 15,150” 5,161 2.95 
Chemical Technology 1,420" 1,431 1.00 
Mining 3, 260" 686 4.75 
Agriculture 5,000" 1,517 3.3 
Veterinary Medicine 1,445 1,120 1.29 


Data from Ascherson, Lexis, Minerva and Report of U. S. Commissioner of Education, 1906. 


In making this comparison too definite 
conclusions must not be drawn, as the 
writer is well aware of the differences in 
standards and curricula. Thus it is prob- 
able that quite one half of our collegiate 
students are doing work of German gym- 
nasial grade. In the technical and pro- 
fessional fields it is possible that the work 


*Not segregated in German data. In United 
States, 900 Arch., 9,300 C. E. and 2,700 Gen’l Eng. 

* Computed on basis of returns for 86.5 per cent. 
of total, See Report U. S. Commissioner of Edu- 
cation, 1906, p. 446. 

“In 1902 there were 1,995 Arch. and 2,852 C. E. 
On a proportionate division this gives in 1905-6, 
2,220 Arch. and 3,223 C. E. 


upheaval signaling the imminence of a 
new social order? Can no connection be 
traced between this increasing stream of 
trained young men and women taking up 
their duties of citizenship, and the great 
wave of awakening to a higher sense of 
social obligation and civic righteousness 
now rising in our country? 

It is folly to dream of checking this 
mighty stream or of turning it back into 
the banks of a narrow scholasticism. Our 
problem is to provide adequate and suit- 
able channels for it. Conditions are 
rapidly changing and we, as educators, 
must face the facts as they are. 
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The profound demand of this army of 
nearly three hundred thousand students 
in our country to-day is for an education 
which will enable them to live most worth- 
ily and effectively the life of to-day and 
to-morrow. The demand, which will not 
be denied, is for breadth of culture coupled 
with an effective bearing upon the needs 
and problems of life—a culture whose 
key-note shall be efficiency in action and 
service. 
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Charts 3-7 show the trend of growth of 
student body. It is interesting to remark 
that each one of these institutions which 
was established before 1885 shows the 
same general trend of increase, as is shown 
by Curve B of Chart 2, the curve of com- 
bined attendance at all higher American 
institutions of learning. Slight irregu- 
larities, due to local conditions, such as 
change of entrance requirements, etc., are, 
to be sure, to be observed. In common 


+ 
phase 


pas 


1875" Be 


Passing from the general aspect of our 
problem to certain effects brought in its 
train, it is significant to note the results 
wrought upon the individual institutions. 
For the purposes of this investigation five 
typical American universities have been 
selected. Geographically they form a 
chain across our country and in type they 
represent institutions resting upon private 
foundations, public foundations and com- 
bined public and private foundations. 
They are Harvard, Cornell, Wisconsin, 
California and Stanford. 


‘2° 
with Curve B they show the effect of the 
hard times following 1873 and 1893 in the 
form of a decided offset or sag. A similar 
effect may be expected in the years fol- 
lowing 1907. It will be noted that the 
effect is a delayed rather than immediate 
one. Each chart shows a practically uni- 
form attendance until about 1885 and then 
a sharp upward bend maintained with es- 
sential uniformity. Is it not strange that 
institutions differing widely in their na- 
ture and separated by thousands of miles 
geographically should experience simul- 
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taneously this thrill of rebirth? Who 
shall maintain that the growth of any 
single institution, beginning at this time, 
was due to the direct action or influence of 
some particular individual or administra- 
tion? No, this simultaneous action indi- 
cates a much more profound cause than 
this—an institution not to have been af- 
fected by this broad, fundamental move- 
ment must have definitely turned its back 
upon the demand of the times and refused 
to open its gates to an awakening people. 
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effect on the efficiency of the institution; 
and second, with respect to the possibilities 
of university teaching as a profession. 
In other words, first with respect to the 
institution, and, second, with respect to 
the staff. 

1. It will be seen that the proportion of 
full professors in each staff has been a 
continuously and rapidly decreasing one, 
that the proportion of associate and as- 
sistant professors has remained about con- 
stant and that the proportion of instruct- 
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Aside from its effect upon the curricula 
of the institutions, a subject worthy of 
careful study, this rapid growth has 
wrought profound changes upon the na- 
ture and composition of the teaching 
staffs. 

Charts 8 to 12 show the composition of 
the staffs year by year. These charts, like 
those of attendance, all show identically 
the same trends. They should be studied 
with reference to two items: First, the 


ors and assistants is most alarmingly in- 
creasing. The cause of these trends at all 
of our universities is a triple one; the 
rapid increase in the number of students 
for whom instruction is to be provided, 
the failure of the incomes of the institu- 
tions to keep proportionate step and a de- 
plorable rivalry in bigness and external- 
ism leading to unwise and unnecessary 
expenditures for buildings and equipment. 
It certainly means one thing as regards 
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efficiency—a greater and greater share of 
the instruction falls upon the shoulders of 
the body of less experienced men and the 
student has a decreasing chance of work- 
ing with men who have attained eminence 
in his line. Each recent alumnus can 
test the truth of this by asking himself 
how large a share of his work brought him 
into actual close and beneficial contact 
with the full professors in his course. 
Believing that the influence of personality 
is one of the most vital elements in train- 
ing, we can but deplore the trends which 
separate more and more widely the stu- 
dent from intimate contact with men who 
have won recognition for success in his 
field of study. 

Another item vitally affecting the effi- 
ciency of instruction is that this large 
number of instructors and assistants (from 
fifty per cent. to sixty-five per cent. of the 
staff) consists of men on temporary ap- 
pointments, so that it is no unusual thing 
for one half of them to be entirely new 
appointees at the beginning of each year. 
The cause for this we will take up later. 
At present we will content ourselves by ask- 
ing what can be the sole effect on the effi- 
ciency of a staff which annually loses a 
large proportion of somewhat trained and 
experienced men, whose places must be 
filled by beginners who must familiarize 
themselves with their new duties and be 
trained up to adequacy ? 

2. As regards the effect of these trends 
on the opportunities offered by university 
teaching as a profession, it need only be 
said that a man in the lower grades has 
just one third the chance of winning a 
place in a twenty per cent. group that he 
had of winning one in a sixty per cent. 
group. A study of the increasing average 
age in the ranks of associate and assistant 
professors at our universities bears this 
out. 

Can it be expected that young men of 
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spirit will enter a profession which offers 
such decreasing chances of winning pro- 
motion, however well deserved, coupled 
with inadequate salary from the very 
start? What will be the effect on the 
teaching profession of a continuation of 
the trends shown by Charts 8 to 12? In- 
teresting and valuable as is the recent Bul- 
letin No. 2 of the Carnegie Foundation 
dealing with the ‘‘Financial Status of the 
Professor in America and Germany,”’ it is 
of limited significance in making clear the 
actual conditions—for the full professors 
form but a small and rapidly diminishing 
proportion of our entire teaching staffs—a 
fact which seems to have escaped recog- 
nition. 

Charts 13-17 show, that while in 1885 
(at the beginning of the great upward 
wave of attendance) there was one full 
professor to from fifteen to thirty stu- 
dents, we now find forty to eighty stu- 
dents per full professor. In view of these 
charts of composition of staff, the writer 
maintains that it is the instructorship and 
not the professorship which is the key to 
the situation as regards efficiency. We 
will return to this point after taking up 
the next phase of our topic. 

Next, approaching a vital aspect of effi- 
cient staff and service, we touch the ques- 
tion of trend of salaries. 

It is to be feared that the world at large 
fails to appreciate our fine distinctions of 
adjunct professors, associate professors, 
full professors, senior professors, deans, 
and directors. To the man in the street 
we are all ‘‘professor,’’ weary as we may 
grow of the title, and he looks to us to live 
up to our position. If we wish to study 
the actual compensation to which a man 
in any field may look forward, it is quite 
significant to know the average compensa- 
tion of those who may be considered as 
journeymen. Leaving out all under the 
rank of instructor as apprentices, Charts 
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18-21 show the trend of average compen- 
sation of the average member of the staff 
at four of the institutions under consid- 
eration. The writer’s pleas for the corre- 
sponding data for Harvard College were 
unfortunately unheeded. 

The vitally significant thing about these 
charts is the downward trend of the curves 
for the past twenty years—a period of 
great increase in the cost of living. 
Coupling the increased cost of living, the 
improvement in the general standard of 
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paid ministry—in which there has not 
been an increase in the average rate of. 
compensation somewhat commensurate 
with the increasing cost of living. Here 
we see no increase in the average compen- 
sation of the profession, but an actual fall- 
ing off. It may be argued that this is but 
a natural and legitimate consequence of 
recruiting so heavily the lower branches 
of the staff in order to keep up the pro- 
portion of teachers to students. This 
argument falls to the ground, however, 
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living (a pressure which society exerts 
upon every man), and the decrease in 
actual compensation, it is not too much to 
say that in purchasing power the average 
teacher of 1908 is but sixty to seventy 
per cent. as well off as was his colleague of 
twenty years ago. It is believed that the 
profession of college teaching is the only 
field of work in the United States—not 
even excepting the correspondingly poorly 


99-00 


when we consider the increased require- 
ments of candidates for entrance into the 
teaching profession over what they were 
twenty years ago. ‘‘The fact is that the 
university is at the present time able to 
secure for instructors as well-trained men 
as those who formerly received appoint- 
ments as professors in the best American 
universities’’—wrote President Schur- 
man in one of his annual reports some 
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years ago. ‘“‘The great and noteworthy 
expansion of the university, which has 
been brought about by the labors of the 
university teachers, has also been brought 
about at their expense,’’ writes President 
Butler in one of his annual reports. 
Strikingly corroborative testimony is 
borne by a table of age of staff of Har- 
vard College’? in which it is seen that 
there was not a single member of the 
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reasonable pecuniary return for their 
services. 

Charts 22-26 are valuable as segre- 
gating the data and showing the move- 
ment of salaries in each rank separately. 
In these, as in the average compensation 
charts, the downward trend from 1885 
to 1905 is noticeable. Beginning with 
1905, however, when this matter of salar- 
ies came to a sort of focus, there has been 
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permanent staff under twenty-eight years 
of age. 

In spite of the annual influx of new 
men, it is the writer’s belief, based upon 
study of the matter, that the average age 
of the instructors at the five institutions 
under consideration is just about thirty 
years. This is an age at which equally 
trained and gifted men in other business 
and professional fields of activity have 
obtained a firm foothold and receive some 


4 President Eliot’s report, 1904-5, p. 14. 


an upward trend of the salary curves at a 
number of institutions. Incomplete as the 
Harvard chart is, it is included here to 
show the effect of the teachers’ endow- 
ment fund. 

The most shocking thing revealed by a 
study of these charts is the status of the 
instructor. We have just seen what the 
age and training of these men is, and the 
large proportion they form of the entire 
staff; we now see that their average com- 
pensation ranges about a thousand dollars 
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a year in these leading institutions. The 
most serious danger which threatens the 
continued and developing efficiency of our 
universities lies in the unattractive and 
utterly inadequate salaries paid the in- 
structors. Is it not well to make the por- 
tals through which all must enter the col- 
legiate teaching profession reasonably 
attractive to men of character, spirit and 
ability? The writer is well aware of the 
satisfactions and rewards of the teacher’s 
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part of the burden of the instruction falls, 
and within the limitations of their ranks 
must develop those who are to recruit the 
higher positions. Nine hundred or a 
thousand dollars a year for doctors of 
philosophy! Why should our universities 
place so very low an estimate upon the 
value of their own product? As if to dis- 
eredit the rank still more, the rules of the 
Carnegie Foundation refuse to recognize 
the years spent in it as a teacher toward 
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life other than financial, but should not 
these men for the sake of the efficiency of 
the institutions receive salaries somewhat 
commensurate with the long and expensive 
preparation for their life work, and ade- 
quate to insure the possibility of their in- 
tellectual development rather than retro- 
gression? 

Is it to be expected, otherwise, that the 
field of university teaching will appeal to 
men of suitable quality? It has been seen 
that it is upon these men that the greater 
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the necessary twenty-five years of service 
entitling one to a retiring allowance. The 
writer has known of able men, loyal to 
their institutions, who have spent fifteen 
years and more in this rank before receiv- 
ing deserved promotion. Furthermore, 
most institutions rob themselves of the 
younger men’s natural desire to pursue 
advanced study and to grow, by loading 
them down with a heavy burden of en- 
tirely elementary work—and refusing to 
count years of service as instructor toward 


|| 

oof 

/868 


SCIENCE 


[N.S. Vou. XXIX. No. 750 


$t 
33334444 
pe 


Stet 
seuss 
t 
+444 


333334 
: 


++ t t 
3333: 
: 
r ? 
++ + ++ +44 
HHH 
$8333 33; 
peed oom pees 
$4 
+ + 
+ thee 
it] 


: 4 
$3444 
+ + 
+++ 
+ 
+344 
> + 
t 
HEE: 
333 
+ 
+ + + 
+ cs 
3333 33: THES $3333: 
a 


— 
= 
# 
= 
eee 
; 
7 
+4 
& 
- 
4 


May 14, 1909] 


a sabbatical leave. Surely these are 
short-sighted policies. Let us trust they 
will soon be abandoned. It is no wonder 
that after a fair trial of the profession for 
which they have prepared themselves many 
of the more spirited men leave it—albeit 
regretfully—for fields in which they can 
earn a respectable living, thus creating 
vacancies to be filled by inexperienced 
successors. This is the movement, earlier 
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eapital lottery prizes in the professorial 
rank is far from reaching the root of the 
trouble. It does not touch the facts really 
disclosed by a careful diagnosis of the 
data. In truth, the effect of such a policy 
will inevitably be to make the actual situ- 
ation worse for the great mass of teachers. 
This becomes clear from a study of charts 
27-31. 

And this is no small factor in the prob- 
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referred to, which seriously threatens effi- 
ciency. 
Noting Charts 22-26, it is seen that the 


lem. It may be claimed that relative 
equity is of more importance than almost 
any other item touching compensation. 


full professorship must be excepted from Bearing in mind what has been said about 
the downward trend of the past twenty age and preparation, do the conditions 


years. In that rank—and that rank only 
—the average salary has increased. The 
effect of this, however, has been to widen 
the gap between the full professors and 


justify these great differences? It must 
be borne in mind that a university is not 
akin to a large factory or business organi- 
zation in which the various classes of em- 


the rest of the staff. The remedy which  ployees are separated by wide social gaps 


has been proposed by some writers— 


—each one moving in his own ecirele. On 


notably President Pritchett—of bettering the contrary, by taste, training, ability 


the general situation by offering a few 
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class—and the reciprocal demand between 
society and ourselves is far more a ques- 
tion of our age and corresponding family 
responsibilities than one of relative rank 
in our institution. As has been said, to 
the man on the street we are all ‘‘pro- 
fessor.’’ Careful observation for a num- 
ber of years leads the writer gravely to 
doubt the differences in value of men to 
institutions which these averages indicate. 
It is his judgment that the sifting proc- 
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vance of his financial obligations to keep 
in touch with what the leaders in his field 
are doing by attending their meetings and 
joining the associations for mutual im- 
provement and advancement of knowl- 
edge; to indulge himself in the prompt 
purehase of books, periodicals and in the 
satisfaction of other intellectual needs. 
The most heart-breaking sight in our uni- 
versity communities is to watch the hope- 
less struggle in which men of brilliancy 


ess which has gone on from the lower 
grade schools, through the high schools, 
colleges and universities, results in the 
final selection of a few men of very nearly 
similar gifts and training for recruits to 
the profession; their further growth and 
development are largely a matter of op- 
portunity rather than anything else. 
Here, as elsewhere, ‘‘to him that hath shall 
be given’’ rules supreme. Fortunate is he 
who is early able to get sufficiently in ad- 


and promise, gripped by economic factors 
beyond their control, as in a vise which 
prevents their growth and development, 
suffer final narrowing and embittering de- 
feat. It is a tremendous waste of ex- 
pensively trained material. 

The scale of salaries should justly be 
fixed in accord with the eost of living in 
the community in which an institution is 
located. But contrary to general belief— 
and on this subject the writer has in his 
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possession interesting and valuable data 
—the cost of maintaining the same stand- 
ard of living is very slightly different 
throughout our whole country. The dif- 
ference comes in mainly as a question of 
the allowable or prevailing standard. 
The wife of a professor in a prairie state 
‘“‘land grant’’ college, let us say, may 
quite properly come to her husband’s as- 
sistance by increasing the family ex- 
chequer through keeping chickens; the 
wife of a professor in New York City, 
from equally laudable motives, and with- 
out danger of incurring unfavorable erit- 
icism, may deplete the exchequer by giv- 
ing elaborate dinners toward a similar 
end—but were either to adopt the method 
of the other she would at once be made 
to feel the impropriety of her course. It 
is even conceivable that each might think 
she would like to try the other plan for a 
change. The situation grows too com- 
plex for us to follow further. De gusti- 
bus non disputandum—and so we will 
leave this question of absolute standards. 

Returning, however, to the matter of 
relative standards, it is fair to query, is 
it not possible to establish a relatively 
equitable standard as between the various 
ranks? We find Harvard paying her in- 
structors 23.7 per cent. of what her full 
professors average. Cornell pays 29.1 
per cent.; Stanford, 29.5 per cent.; Cali- 
fornia, 33.4 per cent. and Wisconsin, 38.5 
per cent. There is a difference of opinion 
_ here of 50 per cent. as to the relative value 

of these men. Which is right? 

Again, as to assistant professors: Stan- 
ford gives them 45.8 per cent. of the full 
professor’s compensation; California, 49.4 
per cent.; Cornell, 54.7 per cent.; Wiscon- 
sin, 59 per cent. and Harvard, 61.6 per 
cent. Here is a difference of opinion of 
33.3 per cent. Which is right? 

As to associate professors we have: 
Stanford, 63.4 per cent.; California, 68.8 
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per cent.; Wisconsin, 75 per cent. and 
Harvard, 81.6 per cent.—a difference of 
30 per cent. Again, which is right? 

Surely there should be some closer 
agreement than this on so definite a 
question. 

Similar differences of opinion are very 
evident elsewhere in fundamental ques- 
tions of administration. The student of 
these problems who has struggled with the 
difficulties of obtaining dependable in- 
formation hails with delight the valuable 
material already gathered and published 
by the Carnegie Foundation. The whole- 
some publicity and chance for comparison 
thus given will lead to vital educational 
reforms and greatly improved efficiency of 
the entire higher educational system in 
America. 

The following table based upon statis- 
ties published by the Carnegie Founda- 
tion in Bulletin No. 2 shows the nature 
of some of the queries which may be 
raised. 

What is a proper proportion of total 
annual income to be expended for salaries 
for instruction? Is it 37 per cent., as Mis- 
souri makes it at one end, or twice that, as 
Columbia, New York University, Penn- 
sylvania and Princeton seem to agree? 

Recalling charts 13-17; should there be 
one full professor to forty students, as in 
Harvard College, or one to twice that num- 
ber of students, as at California? 1 

Looking at our table again. Consider- 
ing the entire staff, is Johns Hopkins right 
with one member of staff for 3.7 students, 
or are Chicago, Nebraska, Ohio, Syracuse, 
ete., correct with four or five times as 
great a ratio as this? <A difference of 
opinion of 500 per cent. is considerable. 

Or again, can efficient instruction be 
provided at an entire expenditure per stu- 
dent year of $97 or $98, as Syracuse and 
New York Universities have it, or should 
one expend $456 or $479, as do Harvard 
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TABLE IV 

| | Annual Sal , Salary 
Annual | . Sal. Total Total Stud. | Income | Sal. Exp. q 

Income Ratio | Students Inst Sta | Ratio per Stud — 

taf 

Columbia $1,675,000 $1,145,000 0.683 4,087 559 | 7.3 $409 $280 $2,050 

Harvard 1,827,789 | 841,970 0.462 4,012 573 | | 456 210 1,470 

Chicago 1,304,000 699,000 0.535 5,070 291 17.4 257 138 2,400 

Michigan 1,078,000 536,000 0.498 4,282 285 15 252 125 1,880 

Yale 1,088,921 | 524,577 0.483 3,306 365 9 529 159 1,440 

Cornell 1,082,513 510,931 0.472 3,635 507 7.1 298 140 1,007 

Illinois 1,200,000 491,675 0.410 3,605 414 8.7 333 136 1,183 
~ Wisconsin 998, 634 489,810 0.491 3,116 297 10.4 321 157 1,650 
Pennsylvania 589, 226 433,311 0.735 3,700 375 9.8 158 117 1,186 

California 844,000 408,000 0.484 2,987 350 8.5 282 137 1,180 

Stanford'*® 850,000 365,000 0.428 1,668 146 10.7 510 219 2,500 

Toronto 610,000 324,000 0.532 3,498 368 9.5 179 93 881 

Princeton 442,231 308,650 0.699 1,301 158 8.2 340 237 1,950 

Mass. Institute 505,000 301,000 0.595 1,415 211 6.7 359 213 1,427 

Minnesota 515,000 263,000 0.510 3,889 303 12.8 133 68 867 

= Ohio State 475,000 244,000 0.513 2,014 127 15.8 236 121 1,923 
Nebraska 425,000 240,000 0.565 2,886 173 16.6 147 83 1,387 
Missouri 655,000 239,110 0.372 2,070 144 14.3 317 115 1,660 

McGill 425,000 225,000 0.518 1,163 191 6 365 194 1,176 

N. Y. Univ. 303,500 220,000 0.725 3,110 211 14.7 98 71 1,043 

Northwestern 491,132 218,151 0.445 2,485 261 9.5 198 88 835 

Johns Hopkins 311,870 211,013 0.675 651 172 3.7 479 325 1,226 

Syracuse 279,000 180,000 0.645 2,875 199 15.3 97 63 904 

Temple C, 72,895 54, 272 0.745 2,343 198 11.8 31 23 274 


and Johns Hopkins?'* Again there is a much as these figures seem to indicate—or 


difference of opinion of 500 per cent. 

Or, looking at the expenditure per stu- 
dent per year for instructional salaries; 
which are right, Syracuse and Minnesota 
at $63 and $68 or Columbia and Johns 
Hopkins at $280 and $325, respectively ?** 
Again 500 per cent. difference. 

In fact, the only uniformity appears to 
be in the difference of 500 per cent. 
Surely, our institutions can not vary as 


* Data for Stanford appear to need modification. 
$365,000 includes appropriation for administra- 
tion, library and instructional staffs, 1907-8. 
Annual register gives 1,751 students and 218 staff, 
1907-8. Excluding assistants, average salary 
$2,367; including assistants (as above), about 
$1,500. 

“The figure of $510 for Stanford includes ex- 
traordinary rebuilding expenses as well as sinking 
fund. 

“In the Transactions of the Commonwealth 
Club of California, October, 1907, Assistant Treas- 
urer Crothers, of Stanford, gives the instructional 
salary expenditure per student, 1907-8, as $176.51. 


do they? 

Coming to the last column of our table, 
obtained by dividing the instructional 
salary expenditure reported, by the re- 
ported number of members of the staff, is 
an average salary of $274 per year, as 
given by Temple College (by the way, 
what is Temple College?) about right? 
Are Northwestern, Minnesota, Toronto, 
Syracuse, Cornell right at $835, $867, 
$881, $904 or $1,007, respectively? Or 
are Columbia and Chicago, at $2,050 and 
$2,400, more near a proper standard? 

It is such inquiries as these which are 
inevitably raised by the interesting and 
valuable data given in the reports of the 
Carnegie Foundation. And along this 
line of interesting and valuable data 
should be included the following table 
from the annual report of the treasurer 
of Yale University. 

We are just at the beginning of making 
a real study of the economies of our higher 
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TABLE V 
Expenditure and Receipts per Student in Various Departments of Yale University, for the Year 1907-8* 


Department No. of Students Exp. per Stud. Kec. per Stud, Ratio mee 
Graduate 357 $159.45 $ 40.17 25.2 per cent. 
Academic 1315 339.56 152.27 44.8 per cent. 
Shef. Scien. 948 279.66 160.25 57.3 per cent. 
Theology 80 641.03 
Law 339 177.14 122.86 69.3 per cent. 
Medicine 137 396.90 130.22 32.9 per cent. 
Art 39 315.02 69.25 21.9 per cent. 
Music 83 268.99 140.12 52.1 per cent. 
Forestry 61 469.39 119.17 25.3 per cent. 
All Departments 3359 296.85 113.25 44.9 per cent. 
educational system. As a matter of tends to and advertises educational 


mutual aid, as well as good faith, all 
chartered institutions should publish a 
eomplete annual financial statement. 

And now, to sum up this survey, which 
has necessarily but touched upon main 
issues. 

What are the conclusions to be drawn? 

Considering the vast and growing army 
of students and the marvelous broaden- 
ing of the field of study which is offered, 
the impossibility of the ideal of a univer- 
sity ‘‘where any person can find instruc- 
tion in any study,’’ unless it can com- 
mand unlimited endowments, becomes 
sadly apparent. For, if it depends at all 
upon tuition fees and attempts to raise 
these to the actual cost of the yearly in- 
struction, it will destroy the first part of 
its democratic ideal—some worthy per- 
sons will inevitably be excluded by the 
expense. 

In the writer’s judgment it can best 
fight off the evil day of financial or edu- 
cational insolvency by frankly limiting its 
field. The term insolvency is used ad- 
visedly—for any institution which can 
only run by cashing in the loyalty of its 
employees through lamentably underpay- 
ing them, is no less than financially in- 
solvent. And any institution which pre- 


* Report of the Treasurer of Yale University for 
the year ending June 30, 1908. 


resources which it does not possess is edu- 
eationally bankrupt. 

The trend is strong in the direction of. 
limitation of field. Throughout the land 
we see a clearer and cleaner conception of 
the difference in nature between the college 
and university. For pedagogic, disciplin- 
ary and economic reasons this distinction 
is growing more and more marked and in 
obedience to them institutions are shaping 
their activities. The greatest educational 
reform going on in America to-day is in- 
volved in viewing our educational system, 
from the primary schools up, as a whole 
organism, each division having its distinct 
part to play, in regard both to its direct 
relation to the world at large and to its 
relation to the other parts. To arrive at 
the evident demand of the world at large 
with reference to higher education we may 
consider these facts: in 1905-6 with a 
population of 83,935,399 in the United 
States there were 279,270 students receiv- 
ing higher instruction; the total number 
of degrees granted was 20,655, which in- 
cluded 1,386 masters of arts and 327 doc- 
tors of philosophy. Standing out most 
impressively we have the fact that a very 
small number of institutions of genuine 
graduate rank would suffice to fill the 
present needs of the nation. And it is 
precisely this work which is most expen- 
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sive and in pursuit of which we find our 
institutions engaged in an undignified 
rivalry with vast expenditures caused by 
unnecessary duplications of staffs and 
plants. This is a waste to be stopped. 
We are dissipating our means and energies 
and in this the professors are their own 
worst enemies. Taking the liberty of 
quoting from a letter from President Eliot 
to the writer,’’ touching upon this point 
we find: 

There can be no doubt that the increase in 
university salaries has not kept pace with in- 
creased cost of living during the last fifteen years. 
At Harvard—and I believe at other American 
universities—the failure to make the rise of sal- 
aries keep pace with the rise in the cost of living 
has been due in part to the natural desire to 
increase the teaching staff in proportion to the 
increasing number of students, and also to the 
keen demand for an increased provision of costly 
apparatus for teaching, particularly in the sci- 
ences. At Harvard I have seen with great regret 
a large increase in the expenditures for all sorts 
of objects which are not for direct teaching, 
though in themselves useful and desirable. The 
seale of living for colleges as well as for families 
has distinctly increased of late years, and the 
adoption of this new scale has interfered with the 
adequate raising of teachers’ salaries. 


Although President Eliot here lays 
stress on costly scientific apparatus, it 
must be borne in mind that in a recent re- 
port he took his faculty to task for ex- 
travagant book lists for the library— 
delicately calling attention to the fact that 
the need for many of the books called for 
could not be so very urgent, since it took 
a considerable portion of the time of the 
library staff to eliminate from these order 
lists the names of volumes already in the 
library. And it would not be out of place 
to recall here certain figures from the 
tables previously quoted from the reports 
of the treasurer of Yale University show- 
ing that in the order of cost of instruc- 


*In comment on advance sheets of some of ths 
charts of this paper. 
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tion the departments stand—theology, 
forestry, medicine, academic, art and then 
Sheffield Scientific; the cost per student 
year in the latter being $17.19 less than 
the average of all departments. We 
may sum up, that we are all equally of- 
fenders in extravagant and ostentatious 
expenditures. 

Coming back to the lesson to be taught 
from the statistics of degrees granted in 
1905-6, coupled with the waste involved 
in unnecessary duplication, we can foresee 
that the next great step in educational re- 
form will be along the line of limitation of 
field, particularly in the differentiation of 
the college from the university. 

The great demand of the nation to-day 
is for eollegiate training—a great deal 
better teaching of fundamentals with a 
view toward developing character and ¢a- 
pacity. And ninety-nine one-hundredths 
of our present institutions could well 
limit themselves to this field with vast im- 
provement in our educational efficiency. 
One important reform which this step 
would bring with it would be a new recog- 
nition of the almost forgotten fact that 
the prime function of the teacher is to 
teach—thus leading to adequate recog- 
nition and reward of teaching ability and 
devotion to the students’ good—rather 
than discrediting this type of loyal service 
as is now the ease. 

There is already a strong trend toward 
a limitation of function by the institu- 
tions to those courses in which they can 
afford to give thorough instruction, sup- 
plementing each other rather than un- 
necessarily overlapping. A few institu- 
tions of ample endowment may be able to 
earry on for some years longer the com- 
bined function of university and college, 

but in these we shall find a sharper and 
sharper division-line drawn between the 
college and university work, with a marked 
difference in the handling of the students, 
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both pedagogic and disciplinary. Still 
fewer, with the men, means and reputa- 
tion, say half a dozen in our whole coun- 
try at first, will bravely lop off all collegi- 
ate work as soon as it is adequately pro- 
vided for elsewhere and stand forth as 
full-fledged wuniversities—places for the 
purposes of true advanced education, for 
real (not sham) investigation, and for the 
training of leaders in thought, science and 
action. Our nation does not yet seem to 
make a strong demand for many of these, 
judging by recent experience. What will 
probably take place, along with more effi- 
cient instruction, will be to make the 
break between collegiate and university 
work at the end of the present sophomore 
year as the Germans practically do. There 
are sound reasons for doing this both 
from educational and from administrative 
standpoints, and to these may be added 
the strong economic argument that it will 
place our young men and women—quite 
as well trained as our present college 
graduates—in the world of outside activ- 
ities two years earlier in their lives. 

As to salaries, with these reforms car- 
ried out, there can be no doubt of a con- 
tinuation of the present trend toward 
improvement with a hope of an ultimate 
scale permitting a standard of living 
within the line of suitable dignity and 
comfort. The writer would again draw 
attention to the fact, overlooked too long, 
that the instructorship is the real key to 
the situation of the improvement in higher 
instructional efficiency, and that any fun- 
damental improvement in conditions must 
be begun in the treatment of this rank. 
In disclosing the real state of affairs and 
in guiding the institutions toward a 
closer cooperation, and unification into an 
efficient whole, the reports of President 
Pritchett, of the Carnegie Foundation, 
have already proved to be of extreme 
value. Further reports along the lines 
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already indicated will undoubtedly but 
add to the indebtedness of the educa- 
tional world to this foundation. With its 
trained staff and financial support it can 
carry out investigations which, even with 
the greatest industry and devotion, would 
be impossible of achievement through in- 
dividual effort. 

As a final paragraph, the writer would 
call the attention of his fellow teachers to 
the inspiring vision of this vast army of 
young men and women coming forward 
for training for the duties of life. Well 
may we conceive a new respect for the im- 
portance and significance of our calling, 
and in all sincerity and humility dedicate 
ourselves afresh to a life of unselfish serv- 
ice in the cause of humanity; for to our 
hands is entrusted no less a power than 
that of effectively molding the controlling 
ideals of our nation’s immediate future. 
Bacon says: 

We advise all men to think of the true ends of 
knowledge, and that they endeavor not after it 
for curiosity, contention or the sake of despising 
others, nor yet for reputation or power or any 


such inferior considerations, but solely for the 
occasions and uses of life. 


The great heart of America is sound; 
her ills of haste, diffusion and superficial- 
ity are curable. Humanly speaking, the 
key to the solution of all her problems lies 
in the substitution of trained, clear 
thought-processes for the still too preva- 


lent slovenly-mindedness. 
Guipo H. Marx 


STANFORD UNIVERSITY 


SCIENTIFIC NOTES AND NEWS 


A COMPLIMENTARY dinner was given on 
April 17 at Hotel Somerset, Boston, in honor 
of the seventieth birthday of Professor F. W. 
Putnam, since 1886 professor of American 
archeology and anthropology at Harvard Uni- 
versity and for twenty-five years permanent 
secretary and later president of the American 
Association for the Advancement of Science. 
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A large volume of anthropological essays 
contributed by various friends and associates 
was presented, and numerous letters and tele- 
grams of congratulation were received from 
scientific bodies in this country and in Europe. 

We much regret to learn that Professor 
Simon Newcomb, who had been recovering 
from an operation performed in January, has 
been compelled to return to the Johns Hopkins 
Hospital. 

AT a convocation of McGill University to 
be held on the occasion of the opening of 
McDonald College at St. Anne’s on June 3, 
the degree of LL.D. will be conferred on the 
Hon. James Wilson, secretary of agriculture; 
Dr. James Earl Russell, dean of Teachers 
College, Columbia University; Mr. Gifford 
Pinchot, chief forester; Dr. D. McEachern, 
former dean of the faculty of comparative 
medicine of McGill University, and Dr. James 
W. Robertson, principal of Macdonald College. 


THe Cullom Gold medal of the American 
Geographical Society of New York, awarded 
to Professor W. M. Davis in the spring of 
1908, was presented to him at the meeting of 
April 20, 1909, when he lectured before the 
society on the “Lessons of the Colorado 
Canyon.” 

Proressor A, Lawrence Rotcu has recently 
been elected an honorary member of the 
Austrian Meteorological Society. 


Ar the Washington meeting of the Ameri- 
can Physical Society, Professor Max Planck, 
of the University of Berlin, now in this coun- 
try to lecture at Columbia University, was 
elected an honorary member. 


To Professor L. H. Friedburg his colleagues 
of the chemistry department of the College of 
the City of New York, gave a dinner on May 
1 in celebration of the fortieth anniversary of 
his receiving the doctor’s degree at Géttingen. 

Proressor CuHarLtes B, Ricuarps, for the 
past twenty-five years head of the mechanical 
engineering department in the Sheffield 
School of Yale University, has signified his 
intention of retiring. 

Tue office of the superintendent for sup- 
pressing the gypsy and brown-tail moths by 
an act of the general court of Massachusetts 
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has been combined with the office of state 
forester under the title of the latter. Goy- 
ernor Draper and his council appointed Mr. F, 
W. Rane to the new position on April 14 at a 
salary of $5,000. The office of state forester 
has been moved from the State House to No. 
6 Beacon street. 


Mr. H. Foster Bary has become associate 
editor of the Mining and Scientific Press at 
San Francisco. Mr. T. A. Rickard, editor of 
the journal, is about to start a monthly mining 
magazine at London, England. 

Proressor ArtHuR Hoskins, professor of 
mineralogy in the Colorado School of Mines, 
was seriously injured by a collision of the 
train carrying 135 members of the senior 
elass of the School of Mines on a trip of in- 
spection to Utah and Montana. 

Proressor WALLACE C. SaBIne, dean of the 
Graduate School of Applied Science, of Har- 
vard University, sailed from New York on 
April 29 for Naples. He goes in the interests 
of the university to observe the equipment 
and methods of various technical schools in 
Europe and to study the acoustics of some of 
the buildings. He will visit technical schools 
at Turin, Zurich, Aachen, Munich, Leipsic, 
Charlottenburg, Breslau, Paris, London, Man- 
chester, Leeds and other places. 

Dr. Ropert Kennepy Duncan, professor of 
industrial chemistry at the University of Kan- 
sas, sailed on May 15 for Europe to attend the 
International Congress of Applied Chemistry. 

Dr. A. Hrpuicka, of the U. S. National Mu- 
seum, has returned from a five months’ trip 
to Egypt and Europe. 

Dr. Warren D. Siro has resumed his 
duties as chief of the Mining Division of the 
Bureau of Science, Manila, after ten months 
spent in America and Europe in working up 
Philippine material. He spent some time in 
Leiden in comparing Philippine fossils with 
Dr. Martin’s Javan types. While in Lon- 
don Dr. Smith was elected a fellow of the 
Royal Geographical Society. 

Proressor J. Mark Batpwin, of the Johns 
Hopkins University, has been giving courses 
under the auspices of the Mexican Depart- 
ment of Public Instruction on University 
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Organization and on Scientific Psychology. 
According to the Mexican Daily Record, in 
one of his lectures, attended by the minister 
of publie instruction and fine arts, he advo- 
cated the union of the professional schools in 
the City of Mexico and the establishment of 
a university under the auspices of the govern- 
ment. 

Dr. L. A. Bauer gave the following course 
of lectures on terrestrial magnetism at the 
Johns Hopkins University, May 4-7: “ The 
Earth’s Magnetism and its Variations”; 
“Solar A¢tivity and Magnetic Storms”; 
“Magnetic Surveys”; “Methods and Re- 
sults.” 

On May 4 Professor Svante Arrhenius be- 
gan a course of two lectures at the Royal In- 
stitution on ‘“Cosmogonical Questions.” 
These are the Tyndall lectures. The Friday 
evening discourse on May 7 was delivered by 
Major Ronald Ross, on “The Campaign 
against Malaria,” on May 14 Professor 
George E. Hale will lecture on “Solar Vor- 
tices and Magnetic Fields.” 

Lieutenant H. will de- 
scribe his Antarctic expedition at a meeting 
of the Royal Geographical Society to be held 
in the Albert Hall on June 24. 


A TABLET in memory of the late President 
Thomas M. Drown has been placed on the 
walls of the chemical laboratory of the Massa- 
chusetts Institute of Technology. A similar 
tablet will be placed in Drown Memorial Hall 
of Lehigh University. 

Tue sixtieth congress appropriated, as has 
been noted here, five thousand dollars for the 
erection of a suitable memorial to Major J. 
W. Powell, to be placed on the brink of the 
Grand Canyon of the Colorado. For the pur- 
pose of complying with the will of congress 
in this behalf, the Secretary of the Interior 
asked a committee consisting of W. H. 
Holmes, chairman, H. C. Rizer and OC. D. 
Walcott to assist him in determining the 
character of the monument and in select- 
ing the site. At the earnest solicitation of 
numerous old-time associates of Major 
Powell, this committee has consented to 
initiate a movement among his friends for the 
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erection of an appropriate monument over his 
grave at Arlington National Cemetery, which 
remains as yet unmarked. The character of 
the monument will not be decided upon until 
the fund has been raised, but the committee 
will be glad to receive from contributors sug- 
gestions relating thereto. Subscriptions 
should be sent to Colonel H. C. Rizer, U. S. 
Geological Survey, Washington, D. C. 

Tue bill to establish a state geological sur- 
vey in Tennessee has passed both houses of 
the legislature by a large majority. The bill 
provides for a commission composed of the 
governor, secretary of agriculture, state in- 
spector of mines and the heads of the three 
leading educational institutions of the state, 
the University of Tennessee, Vanderbilt Uni- 
versity and the University of the South 
(Sewanee). The act carries an appropriation 
of fifteen thousand dollars for each of the 
years 1910 and 1911. In view of the unusual 
expenditures for 1909 the appropriation was 
not made available until 1910. 

For the second time within three months 
fire threatened with destruction on May 9 the 
building in Washington in which the Geo- 
logical Survey is housed. The blaze was ex- 
tinguished, not, however, until the chemical 
laboratory had been destroyed and valuable 
maps and charts stored in the building had 
been again damaged by water. It isnot known 
how the fire originated, but it is practically 
certain that crossed electric wires were the 
cause of the trouble, as they were of the blaze 
three months ago. 

THE seventh annual meeting of the Nan- 
tucket Maria Mitchell Association was held 
in Boston on April 28. In addition to routine 
business, a committee was appointed to col- 
lect twenty-five thousand dollars, the income 
of which shall be used to meet the expenses of 
an astronomical observer; it is proposed that 
said fund shall be known as the Memorial Re- 
search Fellowship of the Nantucket Maria 
Mitchell Association and shall provide for the 
appointee several months study in one of the 
larger universities, the remaining working 
months of the year to be given to the Memor- 
ial Observatory on Nantucket, where original 
research work shall be accomplished together 
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with instructions to classes or individuals. 
The appointee shall preferably be a woman if 
equally competent with other applicants, and 
the fellowship shall be awarded by a com- 
mittee of six, composed of the president of 
the association, the chairman of the observa- 
tory committee and four others to be named 
by the president. The committee appointed 
for this service is Chairman, Professor Mary 
W. Whitney, Vassar College; Miss Annie J. 
Cannon, Harvard Observatory; Miss Caroline 
E. Furness, Ph.D., Vassar College; Mrs. 
Thomas W. Sidwell, Washington, D. C.; Dr. 
Emma B. Culbertson, Boston, and Mrs. 
Charles S. Hinchman, secretary, 3635 Chest- 
nut street, Philadelphia, Pa. 


UNIVERSITY AND EDUCATIONAL NEWS 


Tue recent Minnesota legislature appropri- 
ated to the State University $2,150,000 for 
the biennial period. This is in addition to 
the mill tax amounting to $235,000 annually. 
Of the appropriation made by the legislature, 
$190,000 is for support in 1909-10 and $200,- 
000 support for 1910-11. The sum of $350,- 
000 is appropriated for campus extension, and 
nearly $1,000,000 for new buildings. The 
latter are to include a general medical build- 
ing and an anatomical building, each to cost 
$200,000, 


THe trustees of Columbia University an- 


nounce that $500,000 had been secured for the 
erection of Kent Hall and work on the new 
law school building will soon begin. Other 
gifts announced were $30,000 for general uni- 
versity purposes and $5,000 for the depart- 
ment of pathology, both being anonymous. 


A Funp of $100,000 has been collected for 
Middlebury College, of which $25,000 has been 
given by Dr. D. K. Pearson. 


Mr. Joun R. Linperen has given $25,000 to 
the Northwestern University to establish a 
fund for the promotion of peace. 


THE new hall of engineering of Northwest- 
ern University was dedicated on May 7, when 
addresses were made by Professor John F. 
Hayford, director of the College of Engineer- 
ing and Mr. C. W. Baker, editor of The Engi- 
neering News. 
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THE inauguration of Dr. Abbott Lawrence 
Lowell, as president of Harvard University, 
and the attendant ceremonies will be held on 
October 6 and 7, 1909. 

Ar Columbia University Dr. A. P. Wills, 
adjunct professor of mechanics, has been ap- 
pointed professor of mathematical physics, to 
succeed Professor Richard T. Maclaurin, who 
will become head of the Massachusetts Insti- 
tute of Technology. Dr. Bergen Davis has 
been appointed adjunct professor of physics 
to fill the vacancy arisen through the death 
of Professor Tufts. Dr. Geo. B. Pegram has 
been promoted to an adjunct professorship in 
the same department. Dr. Hugh Angus 
Stewart, of Edinburgh and -recently of the 
Johns Hopkins University, has been called to 
an adjunct professorship of pathology in the 
College of Physicians and Surgeons. 

THE new professorship in the department of 
teaching of the University of Vermont has 
been filled by the appointment of Dr. J. F. 
Messenger, A.B. (Kansas), A.M. (Harvard), 
Ph.D. (Columbia), now professor of pedagogy 
in the Virginia State Normal School at Farm- 
ville. 


DISCUSSION AND CORRESPONDENCE 


OCCURRENCE OF THE KILLER WHALE (ORCINUS 
ORCA) ON THE NEW JERSEY COAST 

To THE Eprror or Science: Neither of the 
two zoologists, Messrs. Rhoads and Stone, 
who have recently published extensive cata- 
logues of the vertebrate fauna of New Jersey, 
records any instances of the stranding of 
killer whales on the coast of that state. Mr. 
Rhoads remarks of them (1903): 

While often found off the New Jersey coast, 
there seem to be no records of its stranding, or 
being captured. 

In view of this circumstance, it may be of 
some interest to note that the National Mu- 
seum has obtained the skull and other parts 
of the skeleton of a killer whale which 
stranded at Barnegat, N. J., in January, 
1909. The animal was at first reported to be 
a strange creature, of a most extraordinary 
kind, with hair, claws, a long neck, etce., but 
upon receipt of the skull it was at once seen 
that these characters were imaginary. The 
specimen was reported to be about thirty feet 
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long, and the skull proves it to have been an 
old individual. 

Killer whales rarely strand on the Atlantic 
coast of the United States, and, aside from the 
individual just mentioned, there are, so far as 
I am aware, no specimens from definite lo- 
ealities on our Atlantic seaboard in any mu- 
seum. Two killers stranded at Eastport, Me., 
in 1902, and were reported on by myself, and 
another was obtained at Portland, Me., in 
1904, but the bones were not, I believe, pre- 
served in either instance. 

F. W. 

April 6, 1909 


THE PTARMIGAN AND THE SONNET 


To THE Epiror or Science: Probably some 
readers of Mr. Clark’s letter in ScrENcE, 
March 26, were no more amused at that queer 
ptarmigan than at his naming a blank-verse 
poem a “sonnet.” “It is written that the 
shoe-maker should meddle with his yard and 
the tailor with his last, the fisher with his 
pencil and the painter with his nets,” to the 
entertainment of men ever since old Capulet’s 
Peter. 

H. L. Seaver 


JOHANNSEN’S DETERMINATION OF ROCK-FORMING 
MINERALS 


Since the book review in this journal of 
January 1, 1909, p. 32, the author has ar- 
ranged with the publisher to indent and 
thumb reference the different parts of the 
text-book. This has added greatly to its con- 


venience and efficiency. 
L. McI. L. 


FAMILY RECORDS 


Recoenizinc the great importance to hu- 
manity of a knowledge of the method of in- 
heritance of physical and mental human 
characters the Station for Experimental Evo- 
lution is attempting to collect data for study 
and requests the assistance of persons who will 
volunteer to fill out a pamphlet form with 
blank spaces for data on some 36 characters 
in three generations of their family. These 
“Family Records” are sent in duplicate; one 
to be retained by the collaborator for his own 
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use, the other to be mailed to the station. A 
request by postal card for these records will 
receive an immediate response. 
©. B. Davenport 
Cotp Spring Harsor, N. Y. 


SCIENTIFIC BOOKS 


Handbuch der Klimatologie. Band I. All- 
gemeine Klimalehre. Dritte wesentlich 
umgearbeitete und vermehrte Auflage. Von 
Dr. Junius Hann. 8vo, pp. xiv + 394, figs. 
22. Stuttgart, J. Engelhorn. 1908. 

1883, 1897 and 1908 are three important 
dates in the progress of climatology. They 
are the years in which were published the first, 
second and third editions of Hann’s “ Hand- 
buch der Klimatologie.” Few text-books, in 
any one science, are so widely known to all 
men of science as Hann’s famous “ Hand- 
buch.” The second edition was so complete 
and so satisfactory that it was practically im- 
possible to find fault with it in any important 
respect. Yet the new edition is an improve- 
ment upon the former one. The size of the 
page has been somewhat increased, a fact 
which is of special significance when the 
climatological tables, which will be necessary 
in the second and third volumes, are printed. 
The arrangement by books, chapters and sec- 
tions, as well as the many new paragraph 
headings, help very much to make the volume 
more convenient for general use. All the im- 
portant literature bearing dates since the 
publication of the second edition is mentioned, 
or summarized, in the new edition. Indeed, 
this book is much more than a text-book. Its 
numerous and well-selected bibliographic lists 
make it truly an encyclopedia. 

Additions have been made throughout the 
volume. We note, especially, the newly in- 
troduced or the more extended discussion, of 
sensible temperatures; of the relative humidity 
indoors; of the nature and measurements of 
solar radiation; of the introduction of the 
cyclonic unit into climatological investiga- 
tions; of the reduction of temperature obser- 
vations to uniform periods of time; of the 
zonal distribution of the climatic elements, 
and of the classifications of the zones. Many 
persons will naturally turn to the chapters on 
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the influence of forests on climate, and on 
changes of climate, to see what the greatest 
authority on climatology has to say on these 
subjects. Regarding the former, Hann says 
that the influence of forests upon rainfall is 
a slight one. Regarding the latter, while 
granting that Stein, Huntington and others 
have shown that there is a general desiccation 
going on in Asia, the author adds: “ How far 
in all these accounts we have to do with a 
progressive desiccation, and how far with cli- 
matic oscillations, is still a question.” In 
other words, there is as yet no sufficient evi- 
dence for believing in considerable permanent 
changes. Oscillations, yes, some of longer, 
others of shorter periods; but permanent pro- 
gressive changes, no, not yet. 

The teacher of climatology will feel safe 
and sure with Hann’s book on his study shelf, 
close at hand. The man of science, in what- 
ever field he may be working, who needs the 
fullest, latest, most authoritative information 
on climatology, will find in Hann’s new vol- 
ume what he seeks, and he will find it clearly 
set forth. 

The remaining volumes, dealing with the 
special climates of the different parts of the 
world, will be published shortly. 

R. DeC. Warp 


Reservoirs for Irrigation, Water Power and 
Domestic Water Supply. By James Dix 
Scnuyter, M.Am.Soe.C.E., M.Inst.C.E., ete. 
Second edition revised and enlarged. Bound 
in cloth; dimensions, 64 by 10} inches. Pp. 
573; illustrations 381; folding plates 6. 
Price, $6.00. New York, John Wiley and 
Sons; London, Chapman and Hall, Ltd. 
The growing importance of storage reser- 

voirs and their appurtenant structures in the 

development of domestic water supplies, hy- 
draulic power plants and irrigation projects 
warrants the revision and enlargement of this 
already useful work. The scarcity of water 
furnished by the normal flow of streams for 
irrigation in the arid regions; the increasing 
demand for water power due to the decreasing 
coal supply and the increasing possibilities of 
electric power and the sanitary needs of the 
many growing towns and cities throughout the 
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entire country are requiring wide information 
on the subject of water storage and water- 
storage structures. This information abounds 
in the book under review, as may be inferred 
from its chapter subjects, the titles of which 
are as follows: Rock-fill Dams; Hydraulic-fill 
Dams; Masonry Dams; Earthen Dams; Steel 
Dams; Reinforced Concrete Dams, and Mis- 
cellaneous. In these chapters are discussed 
individually more than 200 important dams, 
of which the majority are of the masonry 
type. However, over a score each of rock-fill, 
hydraulic-fill and earthen dams and nearly a 
half score of steel and reinforced concrete 
dams are described in detail. 

The style and arrangement of subject matter 
of the book lack uniformity and its substance 
is rather a collection of facts relating to dams 
and reservoirs than a scientific treatise thereof. 
The author has included but little of the 
principles of design and construction except 
as incident to description. The work is there- 
fore better adapted to use for reference than 
for study. It is an excellent memory store- 
house for the practising engineer. Such 
works, although not forming the highest type 
of engineering literature, are none the less 
essential parts thereof, and are especially val- 
uable as sources from which to draw infer- 
ences from basic facts. 

The first edition of this work found its way 
into the libraries of many engineers and the 
second edition is certain to find a still greater 
circulation. Sufficient new and _ rewritten 
material has been incorporated into the text 
to make the book essentially a new work. In 
addition to the new and revised subject matter 
the book contains 234 new cuts and photo- 
graphs and 3 plates. The work will, there- 
fore, be equally of interest to those familiar 
and unfamiliar with the first edition. 

F. W. Hanna 

U. 8. RECLAMATION SERVICE 


SCIENTIFIC JOURNALS AND ARTICLES 

The American Naturalist for April opens 
with a paper on “ Heredity of Hair Color in 
Man,” by Gertrude C. and Charles ©. Daven- 
port. This article includes a number of tables 
showing the distribution of color in the off- 
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spring of parents with hair of a given color, 
the authors concluding that heredity in hair 
color is alternative, and that the known facts 
fit Mendel’s law rather than Galton’s. G. H. 
Parker discusses “ A Mechanism for Organic 
Correlation,” showing the influence of the 
secretions of various glands in bringing about 
marked changes in certain portions of the 
body—these secretions are termed “ hormones,” 
and in some instances are absolutely essential 
to life. Under “ Recent Advances in the 
Study of Vascular Anatomy,” John M. Coulter 
deals with “ Vascular Anatomy and the Re- 
productive Structures.” Raymond Pearl pre- 
sents “ A Note on the Degree of Accuracy of 
the Biometric Constants” and O. F. Cook a 
communication on “ Pure Strains as Artifacts 
of Breeding.” 

Bird-Lore for March-April has the follow- 
ing articles: “ Chickadee All the Year Round,” 
by Mary C. Dickerson; “ A Second Season of 
Bluebird Tenants,” by Marian E. Hubbard; 
“A Special Bird Blind,” by E. J. Sawyer; 
“Eggs of a Flicker found in a Strange Place” 
(on the ground), by William Brewster; “Where 
Does the Male Horned Lark stay at Night?” 
by R. W. Hagner, and the first paper on “ The 
Migration of Vireos,” by W. W. Cook. There 
is a striking illustration of a drumming ruffed 
grouse, photographed from life by C. F. 
Hodge. 

In The American Museum Journal for 
April Charles W. Mead gives some interesting 
notes of the Andaman Islanders and their 
customs under “A Collection from the An- 
daman Islands.” W. D. Matthew tells of 
“The Oldest Land Reptiles of North Amer- 
ica” and there is a note, with an illustration 
of a fine “Group of Peculiar Mollusks,” 
Vermicularia nigricans. 

The Bulletin of the Charleston Museum for 
March notes “The Needs of the Museum” 
in the way of money for the purchase of cases 
and installation of specimens. The city of 
Charleston is doing all it possibly can and 
private individuals must do the rest. In the 
south, where so large a proportion of the popu- 
lation is negroes, the number of actual tax- 
payers is vastly less than the number of in- 
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habitants and this is the case in Charleston. 
The second part of the “ Local Fauna” com- 
pletes the list of birds, 216 species, observed 
in the vicinity of Charleston. 

The Johns Hopkins University Circular for 
January contains the addresses given at the 
memorial meeting in honor of Dr. W. K. 
Brooks and also the charming “ Biographical 
Sketch” by E. A. Andrews, reprinted from 
Science. It also contains the addresses com- 
memorative of Dr. Gilman. 


THE EPIDERMIS OF AN IGUANODONT 
DINOSAUR 


WE owe to Charles H. Sternberg and his 
son George F. Sternberg the welcome discov- 
ery of the epidermal markings of an Upper 
Cretaceous Iguanodont. The discovery was 
made August, 1908, in the region of Converse 
County, Wyo., made famous by the explora- 
tions of Hatcher for remains of Ceratopsia. 
This Triceratops Zone, originally designated 
as the Ceratops Zone, is divided, like that of 
the Hell Creek Basin in Montana, into suc- 
cessive layers of sandstones and clays. The 
present specimen* was found near the summit. 
of the basal sandstones, and is provisionally 
identified by Mr. Barnum Brown who is ma- 
king a special study of these dinosaurs, as 
belonging to the species T'rachodon annectens 
Marsh, 

As found, the entire animal lay in a normal 
position on its back and completely encased in 
the impression of its epidermal covering as far 
back as the posterior portion of the pelvis and 
extremities of the hind limbs, which had been 
cut off and removed by erosion. The left fore 
limb was outstretched at right angles to the 
body, while the right fore limb lay stretched 
over the under surface of the head. The 
manus is completely encased in the integ- 
ument, and was thus web-footed—adding 
another analogy to the Anatide The 
head was sharply bent around to the right 
side (the left side as seen from above). The 
scapule were closely pressed to the sides and 
probably in normal position, as well as the 

*This unique specimen has been added to the 
Jesup collection of reptiles and amphibians, 
through the liberality of Mrs. Morris K. Jesup. 


4 
itfet 
fe, 
a 
— 
ad = ot 
° 
pe 
te 


794 


coracoids and sternal plates. The upturned 
ribs were also without compression, affording 
a normal section of the chest. The hind 
limbs were drawn up and doubled on them- 
selves. The animal thus occupied a space of 
10 < 12 feet. The precise position of the ele- 
ments of the pectoral arch and chest is not the 
least important feature of the discovery. 

The most important feature is the complete 
encasement of all parts of the body which are 
preserved in a natural cast of the impression 
which the epidermis made upon the matrix, 
affording for the first time complete data as to 
the skin structure of the Iguanodonts. Some 


of the outlying parts of the epidermis, especially . 


along the neck frill, at the extremities of the 
manus, and along certain border regions, were 
cut into apparently before it was realized that 
the epidermal cast was preserved; but at many 
important points these impressions are per- 
fectly shown, especially on the throat and an- 
terior part of the neck, on the arms, and fore 
limbs, on the entire right side of the body, and 
over a large part of the ventral surfaces, in- 
cluding the axillary regions and especially 
over the abdomen. Most remarkable is the in- 
flection of the skin like a curtain along the 
lower border of the ribs, over the entire ab- 
dominal region without a single break, with 
brilliant impressions of the scale pattern. 
Equally significant are the sharp skin folds 
over the sides of the body and in the axilla, 
at the throat, and along the flexor surfaces of 
the arms. This abdominal infolding, the close 
appression of the skin to the surface of the 
bones, the sharp transverse folds, all indi- 
eate that after death the body had been ex- 
posed for a long time to the sun, that the 
muscles and viscera had become completely 
dehydrated; in other words, the body had be- 
come thoroughly dried and mummified, while 
the epidermis became hardened and leathery 
under the action of the sun. In this condi- 
tion the dinosaur mummy had been caught in 
a freshet and rapidly buried in fine river sand 
which took a perfect cast of the epidermal 
markings before the tissues disintegrated 
under the solvent action of the water. 

The first and most surprising impression is 
that the epidermis is extremely thin, and that 
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the markings are excessively fine and delicate 
for an animal of such large dimensions. There 
is no evidence in any part of the epidermis 
either of coarse tubercles or of overlapping 
scales. In all parts of the body observed it is 
entirely composed of scales of two kinds: (1) 
larger pavement or non-imbricating scales, 
(2) smaller tubercular scales. 

The former are perfectly smooth and non- 
imbricating, like the pavement head scales on 
the Lacertide. As grouped in clusters or 
rosettes they are rounded or irregularly polyg- 
onal. Over the throat, neck, sides and ven- 
tral surface these clusters are regularly dis- 
posed in definite patterns, separated by areas of 
finer tubercular scales, but in the tail, as indi- 
cated in another specimen, it is probable that 
the cluster arrangement disappears and that 
the entire tail is covered with the tessellated 
or pavement pattern, including scales of larger 
size, although this may be a matter of specific 
difference. In many existing lizards we ob- 
serve a strengthening of the scales in the 
caudal region, and the vigorous use of the 
tail among Iguanodonts as a balancing and 
perhaps partly as a swimming organ, would 
lead us to expect stronger scales in the tail 
region. 

As observed on the sides of the body just 
above the scapula, the pavement scale clusters 
are 3.5 to 4.5 em. in diameter. In the center 
of the cluster the scales are about .5 cm. in 
diameter, and toward the borders they dimin- 
ish to .85 em., while the outlying tubercular 
seales number six or seven per centimeter. 
These clusters run in definitely arranged pat- 
terns, which will be fully described in a later 
communication, from the sides around the 
under surface of the body. 

On the side of the throat in the region just 
back of the quadrates are much larger clusters 
of these flattened scales, but beneath the 
throat there is again observed the alternation 
of the clusters with intermediate tubercular 
areas. A large cluster is beautifully pre- 
served on the upper arm, half way between the 
elbow and shoulder, but the lower arm seems 
to be chiefly covered with the small tubercular 
scales, although some pavement scales may 
also be observed. On the forearm the skin 
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is thrown into diagonal folds, but seems to 
preserve some of the muscular contour. 

On the tail of another specimen of T'racho- 
don, from the American Museum Cope Col- 
lection, the entire epidermis is covered with 
flattened scales of larger size, nearly a centi- 
meter in diameter. 

This disposition of the scales into the 
larger pavement groups and smaller tubercu- 
lar areas is unlike that observed by the writer 
in any lacertilian; it appears to be unique. 
In a second paper the longitudinal and per- 
pendicular arrangement of the clusters will 
be more fully made out. 

Mr. Sternberg has added another of his im- 
portant contributions to science through the 
fortunate discovery of this unique specimen, 
in a geologic region which was very generally 
considered as thoroughly prospected out. 

Henry Fairrietp Osporn 


BOTANICAL NOTES 


SHORT NOTES 


In the March number of the Journal of 
Botany R. F. Rand begins his altogether 
interesting “ Wayfaring Notes in Rhodesia” 
which remind one of the notes made by the 
traveling botanists of a century or so ago. 
Here one finds morphological, ecological, tax- 
onomie and critical notes delightfully com- 
mingled. 

Axin to the foregoing are the notes on 
English plants made by Matthew Dodsworth, 
a seventeenth century botanist, now first pub- 
lished in the Journal of Botany for March, 
by the editor. It is interesting to note such 
names as “ Wild Williams” (for Lychnis flos- 
cucult) and “ Woodbind” (for Woodbine). 
A couple of letters to Plukenet are dated 1680 
and 1681. 

In a recent number of the Centralblatt fiir 
Bakteriologie, Parasitenkunde und Infections- 
krankheiten (Bd. XXII., Abt. 2) Dr. O. Jen- 
sen, of Copenhagen, proposes a new classifica- 
tion of the bacteria based upon their activities. 
He recognizes eleven families, as follows: 
Oxydobacteriaceae, Actinomycetes, Thiobac- 
teriaceae, Rhodobacteriaceae, Trichobacteri- 
aceae, Luminobacteriaceae, Reducibacteriaceae, 
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Acidobacteriaceae, Alkalibacteriaceae, Butyri- 
bacteriaceae, Putribacteriaceae. A chart show- 
ing the relationship of these families and the 
genera they contain accompanies this quite 
suggestive paper. 

AN interesting paper on the temperature 
relations of foliage-leaves in the February 
number of the New Phytologist is likely to be 
somewhat disconcerting to those botanists who 
still speak of the “cool leaves ”—made so by 
transpiration. Not only are leaves shown to 
have a high internal temperature in the sun- 
light, but Molisch has found that leaves may 
have a high temperature due to respiration. 


Eumer D. of the Biological Labo- 
ratory of the Bureau of Science, Manila, has 
published many important botanical papers 
during the past two years in the Philippine 
Journal of Science, among which are the fol- 
lowing which have been issued as separates: 
Index to Philippine Botanical Literature; The 
Flora of Mount Halecon, Mindoro; Additional 
Identifications of the Species described in 
Blanco’s Flora de Filipinas; Philippine Plants 
collected by the Wilkes United States Ex- 
ploring Expedition; New Philippine Plants 
from the Collection of Mary Strong Clemens; 
New or Noteworthy Philippine Plants; The 
Oaks of the Philippines (Castanopsis, 1 sp.; 
Quercus, 17 sp.); Philippine Ericaceae (Rho- 
dodendron, 16 sp.; Vaccinium, 19 sp.; Gaul- 
theria, 2 sp.; Diplycosia, 2 sp.); On a Collee- 
tion of Plants from the Batanes and Babuy- 
anes Islands. 


From the Philippine Bureau of Forestry 
we have the Annual Report of the director, 
Major George P. Ahern, and a paper by the 
same author, entitled “ A Few Pertinent Facts: 
concerning the Philippine Forests and Needs 
of the Forest Service, that should interest 
every Filipino.” In the latter he urges the 
Filipinos to educate their children for the 
public service, especially as foresters, and calis 
attention to the 60,000 square miles of public 
forests and the advantageous position of the 
islands for the supply of lumber to the far 
east. In another bulletin (No. 9) W. I. 
Hfutehinson calls attention to a Philippine 
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substitute for lignum vitae in the heartwood 
of Xanthostemon verdugonianus, which weighs 
77 pounds per cubic foot. The tree is large, 
with a diameter of 45 inches, and a length of 
stem of 25 to 30 feet. It occurs in the 
southern islands of the archipelago. 
Cuartes E. Bessey 
UNIVERSITY OF NEBRASKA 


SPECIAL ARTICLES 
A FOSSIL GAR-PIKE FROM UTAH 


SomE time ago Professor R. D. George ob- 
tained in Utah a fine specimen of Lepisosteus 
preserved in a block of limestone. The fossil 
is of particular interest because the stone is 
being quarried by the Western Lithographic 
Stone Company, yielding slabs highly service- 
able for lithographic purposes. The age of the 
formation had not been determined until the 
fish was examined, but it is now safe to say 
that it is Middle or Lower Eocene. The 
specimen was obtained twelve feet from the 
surface, three miles northwest of Tucker, 
Utah. It lacks the head, but is otherwise in 
very good condition. In all respects, it agrees 
excellently with Lepisosteus simplex Leidy, 
as described and figured by Eastman.’ LEast- 
man’s excellent figure, except for having the 
head, might almost have been taken from our 
specimen. The smooth scales, with occasional 
minute pits, are in exact agreement, as are the 
characters of the fins, etc. 

L. simplex was found in the typical Green 
River locality in Wyoming, according to East- 
man, though Hay ascribes it to the Bridger 
Eocene. There is a species described from 
Utah, L. cuneatus (Cope), which has smooth 
scales, and it is at least very much like L. 
simplex. This L. cuneatus comes from the 
Manti shales, Manti being some fifty miles 
south-southwest of Tucker. Eastman (loc. 
cit.) ascribes this to the Miocene, but Cope 
considered it Eocene, and it has been held that 
the Manti shales are of the same age as the 
Green River. It may be that the true Green 
River extends from Wyoming to central Utah, 
and that ZL. cuneatus is the same as L. stm- 
plex. 


T. D. A. CockEeRELL 


UNIVERSITY OF COLORADO 
* Bull. Mus. Comp. Zool., XXXVL., No. 3. 
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THE NUCLEATION OF A CLOSE LECTURE ROOM 


REcENTLY, at the request of Professor Barus, 
I made a series of measurements on the nuclei 
in the air of a crowded lecture room. There 
were over a hundred students in attendance 
and the ventilation was not sufficiently brisk 
to obviate the occurrence of somewhat of- 
fensive closeness at the end of the hour. The 
object of the investigation was to determine 
whether any solid or liquid nuclei were 
thrown off by the many lungs in action, 
aufficient to be detected by the coronas of the 
fog chamber in ‘the presence of the natural 
nucleation (largely inorganic) of the lecture 
room. 


0 8 76 24 32 40 48 5 


The method of investigation consisted in 
aspirating the air of the room continuously 
through the fog chamber and examining it by 
exhaustion from time to time. The result 
may best be given graphically by laying off 
the nuclei in thousands per cubic centimeter 
in a way to show their variation in the lapse of 
minutes of time. 

The figure begins with a moderate measure 
of dust during the desultory entry of fhe 
members of the class. But throughout the 
lecture hour the nucleation diminishes. Evi- 
dently there is subsidence of dust (in part into 
the lungs of the students who virtually cush- 
ion the floor), but no corresponding evolution 
of nuclei as resulting from the respiration of 
this animated carpet. At the close of the lec- 
ture, when the class rises hilariously as a body 
to depart from the place of torment, they liter- 
ally raise the dust again, in much larger 
quantity than on entering. 

Unfortunately it is impossible to separate 
the organic from the inorganic dust content of 
this atmosphere for the present purposes. The 
only conclusion attainable is, therefore, that 
there is no appreciable evolution of non-gase- 
ous matter, but rather an absorption of nuclei 
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by the respiration of a hundred active lungs, 
even when the closeness of the air becomes 
oppressive. The possibility of recognizing 
spore production, however minute, from cul- 
tures made in dust-free air, may not be with- 
out interest. Laura C. Brant 
Brown UNIVERSITY, 
PrRovIDENCE, R. I. 


SOCIETIES AND ACADEMIES 
THE AMERICAN MATHEMATICAL SOCIETY 


Tue one hundred and forty-third regular meet- 
ing of the society was held at Columbia Univer- 
sity on Saturday, April 24, 1909, extending 
through a morning and an afternoon session. The 
attendance was about thirty-five persons, including 
twenty-six members of the society. President 
Bocher occupied the chair, being relieved at the 
afternoon session by Vice-President Kasner. The 
council announced the election of the following 
persons to membership in the society: Miss W. B. 
Bauer, High School, Topeka, Kan.; Mr. W. W. 
Denton, University of Illinois; Mr. Meyer Gaba, 
University of Kansas; Professor W. H. Garrett, 
Baker University; Miss 8. E. Graham, High 
School, Topeka, Kan.; Mr. G. F. Gundelfinger, 
Sheffield Scientific Schoo]; Professor W. A. Harsh- 
barger, Washburn College; Mr. L. T. W. Hogrefe, 
Milwaukee, Wis.; Professor L. A. Howland, Wes- 
leyan University; Mr. George Melcher, State 
Normal School, Springfield, Mo. Three applica- 
tions for membership in the society were received. 

Professor H. S. White was reelected a member 
of the editorial committee of the Transactions for 
a term of three years beginning October 1, 1909. 

The following papers were read at this meeting: 

R. D. Carmichael: “ On certain functional equa- 
tions.” 

R. D. Carmichael: “ Note on some polynomials 
related to Legendre’s coefficients.” 

W. H. Jackson: “A theorem concerning simple 
continued fractions.” 

W. H. Jackson: “ Shadow rails.” 

L. P. Eisenhart: “ The twelve surfaces of Dar- 
boux and the transformations of Moutard.” 

W. F. Osgood: “On Cantor’s theorem concern- 
ing the coefficients of a convergent trigonometric 
series, with generalizations.” 

L. S. Dederick: “‘ Certain singularities of trans- 
formations of two real variables.” 

Paul Saurel: “On Fredholm’s equation.” 

J. E. Wright: “On abelian functions oi genus 
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J. C. Morehead: “A simplification of La- 
grange’s method for the solution of numerical 
equations (second paper) .” 

A. 8S. Chessin: “ On gyroscopic couples.” 

Edward Kasner: “The interpretation of differ- 
ential equations in line coordinates.” 

E. D. Roe, Jr.: “On the extension of the ex- 
ponential theorem.” 

Mr. Dederick’s paper was presented to the so- 
ciety through Professor Bouton. In the absence 
of the authors Mr. Dederick’s paper was read by 
Professor Bécher, and the papers of Professors 
Carmichael, Saurel, Chessin, Kasner and Roe, and 
Dr. Morehead were read by title. 

The Chicago section of the society held its 
spring meeting at the University of Chicago on 
Friday and Saturday, April 9-10. The summer 
meeting and colloquium of the society will be 
held at Princeton University in the week Sep- 
tember 13-18. 

F. N. Coie, 
Secretary 


THE UTAH ACADEMY OF SCIENCES 


THE second annual meeting of the Utah Aca- 
demy of Sciences was held in the auditorium of 
the Packard Library, Salt Lake City, on Friday 
evening, April 9, and Saturday afternoon, April 
10. 

The Friday evening meeting was a “ Darwin 
Centennial” memorial, as indicated by the pro- 
gram: 

“Darwin the Man,” by Professor W. W. 
Henderson. 

“ Factors in Zoological Evolution,” by Dr. John 
Sundwall. 

“ Factors in Botanical Evolution,” by Dr. C. T. 
Vorhies. 

Discussion, led by Dr. E. D. Ball. 

The Saturday afternoon program consisted of 
the following papers: 

“The Adaptation of Insects, with Special Refer- 
ence to Arid Conditions,” by Dr. E. D. Ball. 

“The Alfalfa Leaf Weevil,” by Professor E. G. 
Titus. 

“The Honey Ants of Utah,” by A. O. Garrett. 


“Orbital Glands of Amphibians,” by P. G.. 


Snow. 

“ Note on Geological Survey Bulletin No. 371,” 
by J. B. Forrester. 

“ High Temperature Measurement,” by Dr. L. 
W. Hartman. 

“ Pottery Glaze Coloring,” by A. F. Greaves- 
Walker. 
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“ The Valuation of Fuel according to Analysis,” 
by Dr. William Blum. 

“Philippine Birds,” by Chaplain Joseph Cle- 
mens, Ft. Douglas. 

At the business session, the following oflicers 
were elected for the ensuing year: 

President—Dr. W. C. Ebaugh, University of 
Utah. 


First Vice-President—Dr. E. D. Ball, Utah 
Experiment Station. 
Second Vice-president—W. D. Neal, Weber 


Stake Academy. 

Secretary—A. O. Garrett, 
School. 

Treasurer—Dr. Philena Fletcher Homer, Brig- 
ham Young University. 

Councillors—Professor J, L. Gibson, University 
of Utah, Dr. 8S. H. Goodwin, Proctor Academy; 
and Professor W. W. Henderson, Brigham Young 
College. 


Salt Lake High 


A. O. GARRETT, 
Secretary 


THE ANTHROPOLOGICAL SOCIETY OF WASHINGTON 


THe 433d regular meeting of the society was 
held April 20, 1909, President Hough in the chair. 

The first part of the evening was devoted to a 
paper on “The Peoples of the Philippines,’ by 
Dr. Daniel Folkmar, formerly lieutenant-governor 
of the province of Bontoc, and consisted prin- 
cipally in the presentation of the results of an- 
thropometric studies of 800 to 1,000 Filipinos in 
the prison of Bilibid. While the Negritos and 
other interior tribes were touched upon, Dr. Folk- 
mar confined himself in the main to the Moros and 
the eight principal Christian peoples—the Tagalogs, 
Bisayas, Pampangas, Ilocanos, Pangasinans, Cag- 
ayans, Zambals and Bicols. The investigations 
seemed to show a division of the Filipinos into two 
principal types, exclusive of the Negritos, a south- 
ern, or perhaps we should rather say coastal, and 
a northern or interior type, the Moros, curiously 
enough, occupying an exact intermediate position. 
At the same time Dr. Folkmar expressed greater 
confidence in language as a means of classification 
in the Philippine group than physical character- 
istics. He considered that, with the exception of 
the Negritos, all Philippine tribes were affiliated 
with the Malayan race and constituted part of the 
Malay problem. In discussing this paper Dr. Boas 
statea that the anthropological problems of south- 
eastern Asia were concerned with three races, the 
Malayan, the Negrito, and a short but light people 
represented by the Veddahs of Ceylon. 
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The society then listened to reports of its offi- 
cers for the past year, and proceeded to the elec. 
tion of officers for 1909 to 1910, which resulted 
as follows: 

President—J. Walter Fewkes. 

Vice-president—James Mooney. 

Secretary—John R. Swanton. 

Treasurer—George C. Maynard. 

Additional Members of the Board of Managers 
—I. M. Casanowicz, J. N. B. Hewitt, . W. Hodge, 
C. H. Robinson, Mrs. M. P. Seaman. 

Joun R. Swanton, 
Secretary 
THE AMERICAN CHEMICAL SOCIETY. NEW YORK 
SECTION 

THE seventh regular meeting of the session of 
1908-9 was held at the Chemists’ Club on April 9. 

The following papers were presented: 

“The Municipal Explosives Commission of New 
York,” by A, A. Breneman. 

“ Note on the Nitration of Triphenylmethane,” 
by R. Schwartz. 

“The Volumetric Determination of Cerium,” by 
F. J. Metzger. 

“ Does Thorium exist as Silicate in Monazite?” 
by O. Kress and F. J. Metzger. 

“The Reversal of the Photographic Image,” by 
Wilder D. Bancroft. 

Owing to the interference of the dates of the 
American Electrochemical Society meeting and 
the Congress of Applied Chemistry, there will be 
but one more meeting this season, to be held 
May 14. C. M. Joyce, 

Secretary 


THE TORREY BOTANICAL CLUB 

THE meeting of April 13 was held at the Amer- 
ican Museum of Natural History at 8:30 P.M. 
and was called to order by Mr. Charles Louis 
Pollard, who presided in the absence of the presi- 
dent and both vice-presidents. 

Mr. Norman Taylor, chairman of the field com- 
mittee, asked that authority be given him to issue 
a circular letter requesting the members to vote 
relative to the continuance of the field meetings. 
The club voted that this authority be given. 

The announced paper of the evening on “ Bot- 
anizing on the Headwaters of the Saskatchewan 
and Athabasca Rivers” was then presented by 
Mr. Stewardson Brown. The lecture was illus- 
trated by lantern slides. 

Percy WILSON, 
Secretary 


